SUMMARY The accessory nerve was stimulated at the posterior triangle of the neck and responses were evoked simultaneously from the upper, middle and lower part of the trapezius muscle. Sixteen patients were investigated, 10 with trapezius palsy following surgical procedures at the posterior cervical triangle, three with a history suggestive of neuralgic amyotrophy and three of unknown origin. On the unaffected side the latency increases 0-16 ms per 10 mm increase in conduction distance corresponding to a conduction velocity of 63 m/s. Evidence is presented that the upper, middle and lower part of the trapezius muscle receive innervation from the accessory nerve. Follow-up of patients showed spontaneous nerve regeneration after complete axonal degeneration. These findings suggest that surgical intervention should be delayed to allow for spontaneous reinnervation. Clinical recovery was incomplete in cases of iatrogenic origin.
brachial neuritis (neuralgic amyotrophy) and in the remaining three cases the aetiology was uncertain. Most of the patients with lesions related to surgery were investigated bilaterally and the accessory nerve corresponding to the unaffected side was used as control (nine nerves). The accessory nerve was stimulated just above the midpoint of the posterior border of the sternocleidomastoid muscle, where the nerve becomes superficial. ' The electrical stimulus, 0-2 ms in duration, was applied through insulated stainless steel needle electrodes, 0-7 mm in diameter. The near-nerve electrode, with a bared tip of 3 mm, was adjusted close to the nerve as indicated by the threshold of the muscle action potential (0-5-1 mA).9 The remote electrode, with a bared tip of 5 mm, was placed 1-1-5 cm proximal to the near-nerve electrode. The stimulus was delivered from a constant current stimulator (DISA 15 E 07) isolated from ground. The maximal stimulus was at least ten times the threshold. The action potentials were recorded with concentric needle electrodes (0-07 mm2 leading-off area, DISA 13 L 50) from the upper, middle and lower part of the trapezius muscle, adjusting the electrode to obtain a maximal response in each part of the muscle. Bipolar needle electrodes (DISA 13 K 13) were used when the motor response was contaminated by volume conducted activity from nearby muscles. The motor responses were recorded on a three channel EMG apparatus. The latency was measured from the onset of the stimulus to the onset of the muscle action potential. The distance between the near-nerve stimulating electrode and the recording needle electrode (conduction distance) was measured with an obstetric caliper to the middle and lower part and with a measuring tape to the upper part. Room temperature was 22 'C. Conduction studies along the accessory nerve and follow-up ofpatients with trapezius palsy 8 In two other patients latencies were normal and motor responses were slightly reduced in amplitude. Electromyography 8 years after injury was normal in one but indicated loss of motor units with normal amplitude at full effort in the other examined 10 months after nerve damage.
In the remaining two cases electrophysiological investigation 3 months after surgery at the posterior triangle of the neck revealed a complete lesion and nerve repair was performed. In one of them there was electrophysiological evidence of reinnervation corresponding to the upper trapezius muscle 4-5 months after nerve grafting and to all parts of the muscle 11 months after nerve repair. In the other patient signs of reinnervation occurred 9 months after nerve suture. (fig 4) .
The electrophysiological findings are consistent with nerve regeneration after complete axonal degeneration. The other two patients also presented neck and/or shoulder pain of 1 to 4 weeks duration and subsequently developed trapezius weakness and wasting; in one case the ipsilateral long thoracic nerve being involved as well. In both, EMG revealed evidence of partial denervation of the trapezius muscle. In one patient the latency to the upper trapezius muscle was at the upper border of normal and the motor response was of reduced amplitude but normal shape; the serratus anterior muscle was totally denervated. In the other patient the latencies to the upper and middle parts were prolonged (fig 3) , muscle evoked responses were polyphasic, of reduced amplitude and conduction velocity was estimated to 8 mns.
In the remaining three patients the aetiology of the nerve palsy was uncertain. One It seems that there are many variations in the anatomy of the accessory nerve. During its extracranial course the nerve receives branches from the 2nd cervical nerve and pierces and innervates the sternocleidomastoid muscle. After entering the posterior cervical triangle at a point slightly above the mid-point of the posterior border of the sternocleidomastoid muscle, it is joined by fibres derived from the 3rd and 4th cervical nerves, forms a sort of plexus beneath the trapezius muscle and supplies this muscle.53 It has been suggested that the branches from the cervical nerves are purely afferent. 26 38 Fahrer7 found electrophysiological evidence suggesting that the 3rd and 4th cervical nerves might provide motor fibres to the upper or to all parts of the trapezius muscle. Brodal54 states that besides the motor fibres the accessory nerve also contains some afferent fibres and that the cervical nerves only contains sensory fibres, likely to be proprioceptive. Our findings that nerve stimulation at threshold and at maximal strength evoked responses in all parts of the trapezius muscle do not support the assumption of two sources of innervation, that is, the upper one third or one half being supplied by the accessory nerve and the remainder by the 3rd and 4th cervical nerves. 55 It appears unlikely that neighbouring nerves could be stimulated with the small currents used at threshold. On the other hand it cannot be decided from the present study whether in all cases one is actually stimulating the accessory nerve or one of the cervical nerves in cases where the former ends in the sternocleidomastoid muscle. 56 57 
